Abstract. We deal with the problem of uniqueness of meromorphic functions sharing three values, and obtain several results which improve and extend some theorems of M. Ozawa, H. Ueda, H. X. Yi and other authors. We provide examples to show that results are sharp.
Introduction and main results.
In this paper, a meromorphic function means meromorphic in the complex plane. We denote by E (resp. I) a set of finite (resp. infinite) linear measure, not necessarily the same at each occurrence. It is assumed that the reader is familiar with the standard notations of Nevanlinna's theory such as T (r, f ), m(r, f ), N (r, f ), N (r, f ), and so on, which can be found in [2] . In particular, S(r, f ) denotes any quantity that satisfies S(r, f ) = o(T (r, f )) (r → ∞, r ∈ E). For a complex number a, we say that two non-constant meromorphic functions f and g share the value a CM provided f − a and g − a have the same zeros counting multiplicities (see [9] ). We say that two non-constant meromorphic functions f and g share ∞ CM provided that 1/f and 1/g share 0 CM.
Let f be a non-constant meromorphic function, and let k be a positive integer. We denote by N k) (r, f ) the counting function of poles of f with multiplicity ≤ k, and by N (k (r, f ) the counting function of poles of f with multiplicity ≥ k (see [9] ). Let
In 1976, M. Ozawa [3] proved the following result.
Theorem A. Let f and g be two non-constant entire functions of finite order such that f and
In 1983, H. Ueda [4] obtained the following theorem.
Theorem B. Let f and g be two non-constant meromorphic functions sharing 0, 1 and ∞ CM. If
In 1990, H. Yi [6] proved the following further result.
Theorem C. Let f and g be two non-constant meromorphic functions sharing 0, 1 and ∞ CM. If
It is easy to see that Examples 1 and 2 show that the number 1/2 in the above theorems is sharp.
In this paper, we improve and generalize the above theorems, and obtain the following results: 
where s and k are positive integers
This example shows that condition (1) in Theorem 1 is best possible.
From Theorem 1, we obtain the following corollaries. 
where k is a positive integer and γ is a non-constant entire function.
Remark 1. Clearly, from Theorem 1, we can get lim sup
from this we know that f g ≡ 1 when k = 1, hence we see that Theorem 1 contains Theorems A, B and C.
Remark 2. From Remark 1, we can get the following result: Let f and g be two distinct non-constant meromorphic functions sharing 0, 1 and 
then f and g assume one of the following forms:
From Theorem 2, we obtain the following corollary. 
where n is a positive integer , then f ≡ g.
In this paper, we improve Theorem D and obtain the following result. 
Some lemmas.
Let f and g share 0, 1 and ∞ CM. We denote by N 0 (r) the counting function of the zeros of f − g that are not zeros of f , 1/f or f − 1 (see [7] or [10] ). In this section, we present some lemmas which are necessary for the proofs of our result. 
Lemma 1 ([7, Lemma 4]). Let f and g be two non-constant meromorphic functions sharing
0, 1, ∞ CM. If f ≡ g, then N (2 r, 1 f + N (2 r, 1 f − 1 + N (2 (r, f ) = S(r, f ).
Lemma 2 ([1, Lemma 3] or [10, Lemma 7]). Let f and g be two distinct non-constant meromorphic functions sharing 0, 1 and ∞ CM. If f is a Möbius transformation of g, then f and g satisfy one of the following relations:
then f is not a Möbius transformation of g, and f and g satisfy one of the following relations: 
Proofs of the main results
Proof of Theorem 1. Since f ≡ g, by Lemma 1, it follows that
Now we discuss the following two cases. 
